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Resume 

Name: Michael Tiniorhy Moore 

Address. 54,1 Folsom Circle, Mtlpitas, CA 95035 

Phone; Work: (408) 545-7358 Cell: (650) 465-0374 

1: ma il : <tU«r!fe!vypiJ^si£Q n l ( work) 

Occupation; 

li 
pa 

res ... 

of li> licensing contracts. 1 have worked in this role for over a year. 

k'ru.r lo (his f wan a Senior Application* bngincer with Cypres in the Data Communications ^atacnm) 
Division for over three years. My work was in the area ofdaui mid voice communications over SONh I and 
SUM , and also in the development and licensing or IP products for Cypres*. 

l-ejy.il SWfttns: 

I am a US permanent resident; I hold a 'green card* visa* 

Education; « Y >nA1 

I Imld im MHA (specializing in Finance) from Santa Clara Umveisily I graduated m June 200 J. 

1 hold a Hadielor's degree in Klcctronic Engineering from the \ iniversity ofl-imoiick, liehmd. Thin wa 
loin*- year course, from September 1 994 lo Juno 1998. 

Accomplishments , t ' , r *. . 

t Imld three US patents (6,4$ 1,001, 6,452,417, and 6,538,468) and I have Hied another rovcw US pair 
for inventions in the area ofchra communications and programmable logic architecture and software, 

T have authored over twenty technical and marketing-related articles published in influoniial industry 
jouuuils in the US, Europe and Asia, including BON and HHTiints.* 

1 sueak fluent business level French and t hold a fluency qualification ftom the Paris Chamber of 

< \nunwree and Industry (C.C.I.P.). t also speak fluent (iaehc. and conversational Herman. English is my 

muwe language. 

Interests: r 
I enjoy windsurfing, swimming and snowboarding, along with most outdoors and water sports. 1 am a pnsi 
member my University windsurfing team. Musically, I am an avid fan oriribh hadlMonal music and ju/z. 
I love cooking and particularly enjoy great Italian food. 

Work experience: 

H\\ 2001 to Jan 2002: t 
(•rum January 2001 Co January 2001 I worked the Wide Area Networking (WAN) t'J'Oup m |hc Dalacom 
Division of Cypress. I held die title of Senior Applictttious L^meer, responsible fur Cypress 1 POSIO 
(Packet over SONliT Integrated Circuit) SONET/SDH fiitmer product, where I developed expertise in a 
wide array of networking concepts and protocols. My role included representing my employer ai impoilam 
industry forums to develop the next generation telecommunications standards for data and voice network;;. 

Jim* 19991a .fan 2001: • 
Ovcridl: My work from July 1999 to January of 2001 was with the IVogrammable Logic Ciroup in the 
Dulatom Division, as an Applications Engineer, f was the Piojccl Leader for two projects to develop a 
family of intellectual property products (cores) for Cypress programmable logic devices. My role involved 
boLb the management and technical aspects of this project, supervising a student engineer, and directing the 
work of other engineers and .V* party contractors. 
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TrftlBina: My role. Las also involved creation and presentation or (raining iiKiwrial AjrboUi internal and 
™ ftJLn. I have presented a several paper, on offin,,,. imi. c«hn U and Wannn^ the 
( Vprcss technical conferences, and 1 have traveled internationally .» present t.;u.u,; S courses to stratc^e 



iXS" 1 oisauwcd and executed a two-week hiring trip to Ireland damn- November 2000. From this trip 
I ! oflcts were made, and four Datacom employees were hired. 

Ansntti 1098 to June 1999: , . . 

During this period with Cypress I was responsible for developing a,t innovative tksijjn c wraucnalioti 
plairoim for the newest gene, a don of Cypress programmable lofiic product*. 1 developed an efficien 
Uthod tor quickly umi easily creating all ihe lest software required to charade. *o the 37K fcmi y ol 
device My technique resulted in much faslerfdnys instead or weds) prepmat.on and niodificauon n e>t 
M.nwart: W.lh my developments I obtained characterization results within hours ol receiving flrrt wlitou, 
instead oV days or weeks which had been previously required. This piojeci was very successful and gave 
Cypress n significant competitive advantage. 

Woi k experience while in Univcrsily, 1994 to 1998: 

While I attended the University of Limerick, Ireland I worked both parr tinw (dui ina school semesters) and 
full- time- (during summers) widi the Design K valuation Ciroup in Analog Devices, Inc. in l imcrick, 
Ireland. 
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Handbook 



'PONH'S 



DONALD G- FINK Editor 

Director Emeritus. Institute of Electrical and Electronics En&nrerx; 
Fellow. IEEE, Member of the National Academy of Erigtinvrinz, 
Eminent Member, Eta Kappa Su: Registered Professional 
Engineer; for marly Executive Director and General Manager. 
IEEE; Editor in Chief Electronics; Vice President— Rcwurth. 
Philco Corporation; President, Institute of Radio Engineer y; Editor, 
Proved in&s of ihts IRE; Fe/hw of the Institution of Eli-ctncal 
Engineers (London) 

DONALD CHRISTIANSEN Editor 

Staff fttrrtiov. Institute of Electrical and Electronics Engineer*; 
Editor, I EKE Specif um: Fellow, IEEE; Member IEEE rtrbticanow 
Hoard: Eminent Member. Eta Kappa Nu; Member. New Y>>rk 
Academy of Sciences: Member. Royal Institution (London); Fe/hw, 
World Academy of Art and Seteme; Registers! Prnji-sshnud 
Engineer: formerly Editor in Chief, Electronics: Engtnrerm^ Group 
Leadw CRS FJectrontcs 



Third Edition 



McGKAW-KlLL BOOK COMPANY 
; New York $<. Louis San Francisco Auckland Bogota 

-j Hamburg London Madrid Mexico 

Milan Mo citron I New Delhi Panama 
\ Par|& S*o Paulo Sinnttpora 
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I ihrwry of Cmi^ixs^ CaialOHiiii>»in''PuI>]icntion Data 



f:(t*<:lroruct engineers' handbook. 
JneUulta index. 

I ifleciroaics— Hand books, manuuN*, cic. f. Fink, 
Dii7l;iW Ci, II. Christiansen, Donald. 



CopyrujM <& 1980, 1982, 1975 by McGraw-Hill, Inc. All rifclus rtiiarvod. 
rri^KcT in the United Siaics of America. Except us permitted and it i iht: 
(.Ifipyri&lu Act of 1976, no pnn of this publication may be reproduced, of 
distributed in nny farm or by any means, or stored in a data bast: t;r 
retrieval system, without thr prior written pcrrmwion ofrht: publisher 



34S&7H90 DOC/DOC 93210 



ISBN D-Q7-n2mA2-D 



77/r tvinors for this hook were f)<imrl A. Gonnrau ami Lucy Mufitn\, ihc 
designer wns Naomi Auerbach, mid the product ton supervisor ivw; Rh hard 
A, /\tL\burii. J 7 vrtfA set in Tit net Nrw finnian by Umwrstty Graphics, hi< 

i*nntt\t ami bonnet by ft. It Donnelley & Sons Company, 



For mfnniHirtnri about other MrGrQw-?!Ul nifluritih, 
call l-MK>MCOXA FV m the United States. In other 
ri ihwim cali }xmr nearest AfcGruw*Wlt office. 



rn,itiu>t c;mumi<f1 in Thin work hn*, hPMi fthl.fiinort by 
McGraw-Hill. Inc. from Kourucb believed to bo reliable How- 
rvisr, initihor McOmw- Hill nor Ha million) Guar&ntoufl thet nccu- 
racy or cowiploicne&B of any information published herein and 
rt«il.liiT McOruw-Hil) nor it* fiuthor* hhull bo rvsr>orl!«ibhi for 
smy iri'Mi-i, orAiaultmp, or damaga* arlalnft out of uii? of thT* 
LiifiHui^tiun. Thi« wurk ts> published with the undcrsLanding 
I hat McCirriw-Hill and iu authors nn* supplying infnrmation 
l*U(- fiTO mil nficmpting to render engineering or other profon- 
Hnnn] jif'jvicf.'i. If fiuoli mnvifit.iJ hn> retjuirvd, iht* ufimr.tiimu* 
;in u^-i propria U prof essi mini should be soughi. 



Contributors xi 
Preface xvfi 



PRINCIPLES EWIPLO\ 

Sections Basic Phfci 

Electronic CU£mccring 
ki writes; cmi5lTC*0Sl^tic» 
conversion of charsc ce 
ht'oviitfp. cmd vision; 



Section 2, 



Mathemat 
Electronic 



Diifrreiitinl calculus it 
filgolwa; Viitior analysis 
otittadons; matrices an*. 
»n:ily.4is formulas 



Sc;ptinn3. Circuit PrJ 

Ek-ciiie circuit concept 
tics of ifpwific ncrwprV 



Section 4, Inf rmatic 

Information sources;* 
error correction; cant 
transmission ami puta 



Section 5. Systems I 

Ininxluctiort; modclip 
scale systems; optiuite; 
theory fl-nd pcrformun- 



MAT£niAL$, DEVJCI 

Section 6. Propertie 

Conductive and rirslil 
iu;Hfiinl:'; sjH-rirjc die! 
Mi. He rials; nonreturn o 
mai^rinls: junciion pi 
ciftc cluciro n -emitting 
nciirriah; optical and 
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0-102 Integrated Ciicuits and Microprocessors 



'1ia.it k cn>ry ihrouob ihc silicon the « panicle generates roughly 1.2 million electron- hole pam 
Jitxtic ivurninfic of the electron*, generated will Ihtd iheir way it*) the surface nnd be coUccu\l by 
nitmorv-i.cll node*. If the; nitmbci eolith led by any One node is larpx. ihc voltage on the 
may he reduced sufficiently 10 cause a misread or soft failure. One source of the *v p iruoles i*thc 
K" packaging material, and efforts are being made to reduce the tr radiation H> a mimt IvgB1 
Another possible, solution is 10 coat the surface of (he IC with a material thai will atop the 
panicle from getting to the silicon surface. 

Figure. 8-159 Ahou-s the organisation diagram Tor a dynamic MOS RAM. Reading and writing 
tuvur lor till cells in one row MmultHneously. Since only I bil at a lime is available for writing 
ati internal read operation U used to transfer the data lo the refresh amplifier be (ore writing, (q 
tins manner, the refresh amplifier contains dala corresponding to die eonienis of the row )n to 
which wfiiini'tnkcs pluce." 11 



One memory eMI 
Of 32 x 32 orroy 




Input/ 
Output 



One of Vd refresh 
omplifiefs 



r*- decode 
K-oddress 



Fig. B -159, Organist ion diar/am off dynamic MOS randum-acce** memory aym-m. 

97. Shift Kcfiisicrs. A shift register is an arrangement of an arhiirar y number of pumar c<:lU 
low nJid is used primarily for temporary storage of digital information. Some common appli- 
cations of ahtft registers arc in serial-data entry and scrial-daLa otilpui, a> wl:11 ;\h j\\ hriiaUo- 
parallel converters. The wial-in-surial-oul shift rcgiMer c;tn perform .similarly to a highspeed 
drum memory, however, unlike the mechanical drum memory, it can he slopped insiantniLcou*,]) 
Serial- to parallel converters are often used in accumulators, where the dara :nv enuwl jn serin! 
fa.'Jiin-n. e.fc.> Horn a keyboard, ami then acted upon in parallel, as by an adder. 

1 he shift Toasters can be designed for either static or dynamic operai ton. Sialic shift icfctsmn 
maU \i!;e of the basic flip-flop circuit* of Fig*. 8-146 and 8-1-17 for datastorage purposes. 
Itynnmic shift ivpjstm operate in the hame manner as the dynamic KAM circuits, Mivre farh 
! »ii .of in formation is constantly refreshed and recycled. Figure 8-1 dU .vhows the circuit diagram 
i.f a ieeiion of a dynamic MOS shift-register circuit. The circuit operates with two- phase clock 
puliGt>. nrul l^j. After each clock pulse, one bit of information ia invcitcuUuid tiansfcn'edhftlf 
a uvll to Hie ri^ht; thus, after two clock pulses, the content* of eyeh cell are shifted over to the 
ucxi one. 

\ rra y C 'iicuit Types. 1 .51 logic arrays fall into two basic catetoues, pnwamnhihiv 
and /?llli^/^^^pw^nfl^'i£' ( l " , "Vach with important advantages and di^dvumtyxs. AH ficld-pro- 
c,nimmabie types have a h\ted number oI'or ftfie^ and gates* and sometimes flip-Hops per circuit 
Programming is handled through fusible /inks similar to those of a PROM. AOvarchigca fife ihW 
wveml niMom lo^ic functions can be developed from one \C p;jn number by blowing, the fitsc 
links, Changes are easily incorporated by programming n new fuse pattern. JVoeramminc eon> 
Monly rccimioti special equipment, although w>mc of the smaller array circuits use shuirtan 1 
T*ROM program min& hardware, Disadvantages of the fusible-link approach relate to the fixed 
pattern of inputs, ouipnu, and logic functions on chips. For rx am pie, an I SI circmi incinrpnruUflB 
a i 0-bii .sbiJl register cannot be built if the field-prngmrnrnahle circuit is limited lo eir^hl nip-I^P 1 
Similarly an \S\ part requiring mulhplme clocking cannot be built on an aiVrty winch eona^ets 
all tlip-ilop.i to a coin m on clock Jinc, 

Wt&progNiirtiiwbfr arrays, commonly known as ^ttfc arrays, jind n waved! arrays :md ^ yCr 
\\v\t$ called iihtsh-r siim; offer greater lo&ic flexibility. Crate uxtt\y\ h;ive a Inr^e niimbei nfr.w* 
On *hijis which can be connected 10 build any lo^ic function, subjeel only to paLka.ee pin* anri 



he number of n»es. liy iuterconnecti 
etcfflcivts chi> be pkircd in any combii 

jhe mm roccll array carries the co 
C oi7tple^iiy blocks, called macroceUs 
jibritry of inacroccll functions and nei 

pisadvnnvi?,es of nwk-proBramnta 
option requires a custom mc-tal paiici 
having only custom metal js much si 
full semiconductor maiV set, jt is ir 
[oration. 




' H , BM (Identical 



EJil 1 



Fig. C-160. Hreuil diilcm 

Arrays approach) R£> 1,200 gates hav 
^'ncitiiiy better than with ihe ma.sk p 
with CCL arrays, i$ supc.rior to Other I 

The main purpose of lor;jc arrays is 
LSI circuit. One way of comparing tV 
cwcuii hoard and txc how each replac- 

Vhtf\tsibh K hnk arrays equate to a c 
sometimes flip-Hops. The board is full 
tl>e tatcs implement various lotjic cqu 

The &are ctrmy is llie swme circuit b 
£aic pnckK^cs. The designer than ndd$ 
function. 

_Thc analogy can be extended to mi 
IC sockets and a data book full of loo 
daia book (mncrocell library), puis 11 
ro utuig channels*. 

A typical macrocell an-ay has 65 lo' 
Positions on Ihe chips. 

Array Terminology. The follow i 

Gm? array: An IC containing a nur 
Qtdicoicd meml p,iticrns \q form a cvt 
atJd 1.200 pfttes and may use CMOS, : 

MacroceU: An array subjection pc 
«aeroceIh normally relutc to MSI coi 
rttfvrh, etc., and make design ensicr t 
arr ay or the basic building block in a \ 
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h jjfyitcs. Py uucreonneeiing gates as flip- flops t adders, mutiip lexers, etc., those cucuil 
jhe nun' « ^ placed in any combination anywhere on a chip. 

etc inert " \ * ^ )i;i)f c . irr j C;i concept one step funhcr by sulnlividing the array into MSI- 
T s'- iy bit***, culled iTirtOTOceMs, miner than individual gales. The dvsii^er works with a 
jnaCniCa i) functions and" need not implement, everything front simple ealcs. 
^r^dvaniapJ* of mask-programmable arrays center around mask programming, Kvcry circuit 
reutiirt'* il tfuswm pal tern on lop of a standard semiconductor diffusion in. While 
•°^"ifl oriiy n'Stt>"i rfiC,tl! ts'mucb simpler than a custom circuii designed from scratch with a 
{Jll"rji]ii"omln(ior niaak seu it is more complex than programming with fuses at the usiii's 

lotion. 




(idenrieol 
Tj r "j ru bit t ) 

ilitT"""" - ^ ™ Bir 199 




6 it ZOO ana- 
output buf fee 



Frfj, a* ICQ, Circuit tliauram of one scelioo of n 200-bh dynamic snifi irgiswr 



Arrays tlppio ichinu 1 ,1?00 f ates h:wc more lo^ic power per package, speed-po'.vci' pioducis are 
generally Utter th^n wnh the mask program mable circuits, and circuit, performance, e-sptti hdly 
with FCf, arrays iu superior to other forms of di&ital logic. 

Thv zn&fji purport of logic arrays is to replace several IC paekiifjes on a circuU board wh one 
\$\ crrcuil. One way of comparing array types is to visualize them as a mini.nure prinrcd- 
circuii hoyd natt how each replaces logic. 

Ttefuiiblchuic arrays equate to a circuit board wuh a combination of OR galea, amo fcate*, and 
wtrtf limes fli^flops. The boa fd is fully wired. The designer then cuts metal (fusible links) so that 
ihA gates iwpL'iDcnL vtiriouu Io^ic equations. 

ThOfi/jffflwy is Lhe <urae circuit board populated with a hirye number of two- or ilwcc-inpi:! 
fyit p;i clerics. The tuner than adtb meial, interconnecting the gates to implement the desired 

The antJtiuy can be extended 10 macroccll arrays by visualizing a circuit b&ird full of empty 
K- wckiits and a data book full of logic functions. The designer selects logic Ameuons from the 
boek (nmcmcclt library), puts them in the IC sockets, and interconnects ihe K"s through 

A typical niACi Cecil at ray has 85 lor;ie functions in a maeroceJl library and a total of 106 cell 
powious on the chips. 

r ™wy Ttfihji notary. The following definitions will be helpful; 

Sedr ° ^ rr ^ y: ^ eonxainmo a number of uncommitted gates which are imereormcwed wjjJi 
" nnd Wcuf i ,i,uynis 10 fonn 1 custom -circuit logic function, Gau arrays vnr>' between 100 
W S'/'* 5 yn< ^ ITUy UK ° (:m ^ s » 3 * t -- ' rrT - 0f fiCl circuit icchnolopies. 
Mjctq'*?' ^ ^' '^y ^ub.soclion pi'rfbnninu a highcr^levcl Jopc funciidn than a basic gnu*. 
a Mm! ' : ' la norjl1 ' , ^y ,t:,;iliil lt> MST complexity circuits such as flip-Oops, decoders, mulupleoicrt, 
^njv C ^ M design easier than using gates. Macrocells; can be sevej*:il hjiUm, in 4 <;;u^ 

the basic bnihiing block iu a moie advanced macrocell array. 
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